ABSTRACT
The aim of our work is to make the wealth of information on the World Wide Web more readily available to blind people. They must be able to search efficiently for relevant information and make quick and effective decisions about the usefulness of pages they retrieve. We have built a prototype application called BrookesTalk which we believe addresses this need more fully than ouier Web browsers. Information retrieval techniques are used to provide a set of complementary options which summarise a Web page and enable rapid decisions about its usefulness.
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INTRODUCTION
At the Speech Project at Oxford Brookes University we have built a Web navigation tool called BrookesTalk that employs information retrieval techniques to summarise the Web page for quick orientation [4] . We discuss the evaluative feedback received from blind users.
THE AIMS OF THE NAVIGATION TOOL
Existing screen readers such as JAWS and browsers such as pwWebSpe%, enable the user to move around the p-&ion to m&e di&al/bard copies of all or part of this material for pmonal or classroom use is granted without fee provided that the copies are not ma& or distributed for profit or commercial advantage, the coPY i&t notice, fie title of the publication and its date appe.u 'and notice is gikn that copying is by pehission of ACM, Inc. To copy otherwise, to reoublish. to wst on servers or to redistribute to lists, requires prior specific petmisskn and/or fee.
ASSETS 98 Marina de1 Rey CA USA Copyright 1998 l-581 13-020-l/98/ 4...%5.00 screen, jump to interaction objects in the screen and read particular areas of text. These tools become unwieldy when moving quickly around the Web searching for information and making hasty decisions about which pages or bits of pages might be useful. The aim of BrookesTalk is to support users in this type of activity where speedy decisions about the usefulness of a page or part of a page are paramount.
WHAT IS BROOKESTALK?
BrookesTalk is a small speech output browser which is independent of conventional browsers and also independent of text to speech software applications. It uses Microsoft speech technology. It includes the functionality of a standard Web browser for the blind such as pwWebSpe+, in that it can break up the text part of a Web page into headings and links and read out paragraphs etc. However the main aim is to provide an orientation tool for blind users. Most particularly to offer a range of tools that will provide a synopsis of a Web page to help the user decide whether it will be useful to them or not. BrookesTalk offers a virtual toolbar driven by function keys. The functions available provide a quick way of knowing what the page is about. Users can select from a list of headings, list of links, list of keywords, list of bookmarks, list of scratchpad entries, a summary of the page, abridged text, and can also reach and read out chunks of text which are organised hierarchically under headings. It is expected that the user will pick tools from the virtual toolbar which complement one another for the particular page under review. The keyword list contains words found using accepted information retrieval techniques [l] . Abridged text is compiled from sentences found using key trigrams. The scratchpad allows users to save any sentence they are listening to which, simply by pressing a key. They can then playback lists of sentences linked to particular pages. The summary of the page includes author defined keywords, the number of words in a page, the number of headings and the number of links.
Keywords
The following examples of keyword extractions were found for three different Web pages. Table 2 4
.3 Abridged Text
Abridged text was created by computing the highest scoring key trigrams of a page, and using the sentences in which the trigrams appeared to provide a summary. Summaries on average worked out to be 20% of the size of the original text.
EVALUATION
Preliminary experiments were performed to assess the usefulness of the keyword list as an indicator of page content compared to the headings list or the links list.
Keyword Evaluation
The strength of adding keywords to the BrookesTalk menubar is that it provides more flexibility for the user in summarising the Web page. If the author has truly encapsulated the meaning of subsections of the page in headings then headings should provide a significantly better indicator of page content than keywords. Often however headings are represented as images which do not provide speech output, or are eye-catching rather than informative. In these cases keywords might provide a better summary. The effectiveness of the extracted keywords in summarising the content of a document was evaluated in terms of recall, the proportion of relevant keywords extracted from the document, and precision, the proportion of extracted keywords that are actually relevant. It is assumed that the more effective the system the more it will satisfy the user. It is also assumed that precision and recall are sufficient for the measurement of effectiveness [2].
. ..__ ._-..._.. IUser's perception of the usefulness of the representation was also measured by asking them to evaluate the usefulness of describing a Web page using the three different types of summary representations, headings, links/anchors, and keywords. It is acknowledged that there are differences in the way blind and sighted users listen to and interpret synthetic speech. The issue was not addressed in this preliminary woFk on keywords. Sighted subjects were also used in this preliminary evaluation because of the possibility of using BrookesTalk over the telephone for Web access [3] . Twenty subject users were shown the different representations for six different Web pages. The pages were chosen to maximise variability. Subjects gave a score between 0 and 5 for each representation. The sum of the scores for each representation, together with the percentage of the total score it represented, was taken to give an indication of its effectiveness, results are shown in Table 3 . It can be seen that users perceived that keywords provide a considerable improvement on the use of links to orientate users to Web pages. Headings gave the best score but the score for keywords was not significantly different and increased confidence in our methods. 
Prototype BrookesTalk Evaluation
The prototype BrookesTalk was used by workers at the Royal National Institute for the Blind @JIB).
I The BrookesTalk environment
BrookesTalk uses different voices for conceptually different parts of a Web page. This was appreciated by most but described as irritating by another. We plan to make different voices optional in the future. Users felt it would be useful to have the visual equivalent of the spoken page available at the same time so that sighted co-workers could be called in for clarification or work cooperatively with the blind worker.
Functionality of BrookesTalk
Users were observed to rely heavily on one function rather than move between different summarising representations. They had been encouraged to try using the different 'vi~.vs' of the page to complement one another. The comment was made that you usually know what type of 206 page you are searching for, research work, entertainment, product details etc and therefore know how useful headings are going to be. Surprisingly one user orientated himself by using the movement between links key 90% of the time. We had not anticipated that he would build his conceptual model of the page by looking at what was behind it. This approach will be investigated fully! The summary function received most criticisms. It seldom reflected the contents of the whole page. Trigram analysis easily picks out the wrong trigrams as being significant. Important headings were frequently omitted from the summary. It was suggested that trigrams should be weighted if they appear in the title or headings.
5.2.3
The globalpicture Users at RNIB saw the value of using a tool such as BrookesTalk to sort through what they referred to as the 'increasing pile of paper that arrived on their desks' during the working day. Methods used to translate HTML formatting to speech could easily be applied to other formatted documents. Useful aspects included vocal notification of HTML markup (i.e. if text is a heading, ah-text etc.) and being able to move between headings and start speech from specified points in the text. By incorporating usability at such an early stage in the development process the system is more likely to meet user needs.
CONCLUSIONS
Preliminary informal unstructured user trials with BrookesTalk. have indicated areas for improvement and provided valuable feedback on the usability of the virtual menubar of functions. The changes suggested will be incorporated and a larger and more structured evaluation will take place as a collaboration between Oxford Brookes University and RNIB. 
